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(54)Title: NKT CELL ACTIVATORS CONTAINING a-GLYCOSYLCERAMIDES 



(57) Abstract 

NKT cell activators, remedies for autoimmune diseases (tor example, 
systemic erythematodes, systemic scleroderma, ulcerative colitis, 
encephalomyelitis, multiple sclerosis and human type I diabetes) and 
abortifacients. These drugs contain as the active ingredient a-glycosylceramides 
of general formula (I) or salts or solvates of the same. 
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m m » 

a-yj3^*7; K*##t*NKT|BBgttft»J 

^StcTfflBaU"fe^^- (TCR) intermediate TCR ffflSS (T C 

R 1 n W\ Large Granulra Lymphocyte (LGL) SlO^SSi^Ci^ IL 

-2R 8t&£%ft&totZ>Zb^ ^ 0 -7^'J>Mi^W-f^^<b"ei^ Natural 
Killer (NK) T CR*^Si^5j&-CNK|B» 

ttt^WJcattSffl§a»7?*5Ci36«^6^ittofc (Watanabe. H. et al., 
J. Immunol., 155, 2972 (1995) ) G ZlX^ v^XTftilnterleukin 12 (IL-12) 
KJiQ^fbSftfcTCR 1 n t fflfi0*-Ct>NKl. l£58Sl"0>S NK 
1. l + TCR int (NKT) mmtf, ■*©Jff«^IP^OJfllfflHE8W«0 
SSftx7x^^-aBIBn?i&'5Ci3J<EE?8*tlfc (Hashimoto, W. et al., J. 
Immunol.. 154, 4333 (1995); Anzai, R. et al.. Immunol., 88, 82 (1996)) 

5(Seki, S. et al., Clin. Immunol., 28, 1069 (1996)) 0 

C10NKT*MSI;U #l»«»c*Jtf5filffiiafBI6KE (Yankelevich. 
B.etal., J. Immunol., 142. 3423 (1989))*^;U^°-T$fflj&0Thl/Th2 Oft 
{b*J«»-<k5I g EtS;&g£cDftJ« (Yoshimoto, T. et al.,J. Exp. Med., 179. 
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1285 a990)tt£Cfc*<H5*«lBttiLT4>»&ft-O**. K±0J:$lc, 

Va 1 4 + NKT»ii±fB©NKTiffiSacD-o©-y'y-b^ Va 1 

4 + NKTfflfla©^< liVa 1 4 J a 2 8 1 mRNA^ILtfe!), Cft£T 
CRaitLt^Tl^ofi^ C©Va 1 4 + NKT£mS^\ gB&g&ft 
©*ffi^«<H*>-3T^-5Ct*<EIBSftte 0 -fttt)^ MR L 1 p r/1 p 

r -7^x(i N £&i7 - 20 mmx-mnv >'*®<om&%%fct&E&&m& (t 

gB&g&'SJgSlcftfTLT. Va 1 4^ NKT mM^M^R^U^t 6 C ti)< 
WMlfz ( Mieza, M. A. et al. , J. Immunol., 156, 4035(1996)) o 

H80Sftl±. ffe©gB^^tl*f%T£xT**6gId v^x^ (NZBxNZff) 
Fl^*Xlcj3^Tfc«KStU Va 1 4 + NKT|fflfla^@a^g?S©^£icaE 
<HfooT^5Ci36qE!|HHLte ( Makino. Y. et al. . Clin. Immunol.. 28. 1487 
(1996))o 

XV a 1 4 J a 2 8 lttifiH© t h Va 2 4 JaQafttt, 

ffi^Ai?{i^lfll©CD4""/CD8"T^!a4 3 ^20- 50% SSLT^S^ 3ft 
fiHt-eii4ofc<fl*LT^fc (Sumida. T. etal.. J. Exp. Med.. 182. 
1163 (1995)) 0 

£ I L - 1 2 14* t h£#ft:r_ ij f? h -fx (systemic lupus 
erythematosus : SEL) i>£Mji&&M ( systemic sclerosis: SSc) O&oU 
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aBJ6ffi8««)»WJiLrJB»Sftteo L*U IL-12£MRL Ipr 

(C D 3 + B 2 2 0 ^double negative T») ©«IHttiiJD*<B» 6 ftfc 
(M#WR$>. B#SiB&^& • *m*&^ 347 (1996)) e 

-tr^S K^j8-/;l/3 2/;l/-fe7 5 KjWHSLT^* (Svennerbolm, L. et al., 
Biochem. Biophys, Acta, 280, 626(1972) ; Karlsson, K. -A. et al., Biochim. 

Biophys. Acta, 316. 317(1973)) 0 — #n a- h'WHr?; Wg&fttfe 

gK*SfPffl^ct^iiLM^ffffl^Wt^C£(Morita,M. et al. . J. Med. Chem. , 38, 

2176 (1995)) feJctfa- Hvt h<>;M?^ K^a- tffrzii/j),*?* K©C 

fcttS^Stefj-efcSdtaotoki. K. et al. p Biol. Phann. Bull., 18. 1487 
(1995)) ^JaStlT^So a- ^bn^Hr^S K«Jfi**taft^ft 

lis ±#ftt&$ltzm&\zimmmftm (Motoki, K. et aL.Bioorg. Med. 

Chem. Lett, 5. 2413 (1995)) ^ 7^X^7>/-7B 1 6 ©JfWE^JDSflf^ffl 
(Kobayashi, E. et a 1. , Oncology Res., 7, 529 (1995)) N fcJitfvtfZ^BlB 

Colon26^T^XTU >/*M EL-4 OffFliWfeJf^ffl (jc*-^bB*fi^^ 
&E*» 523 (1996) ) «M"5 C ifc<fcD f jfil/J^^eia^*iiJD$-ti:5 C 
£( Motoki, K. etal., Biol. Pharm. Bull., 19, 952(1996))***] 6 tlT^So 

% W g> 81 g 

*5KH#&U\ ^ a-/'j3'>^7 S hWAG-lKO/Val 4 t 

g/ vy?8. 2tgv-)x (u ymmftKBmm, rm^^NKmw 
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(#tCT^XVa 1 4 + NKTJffiSa^J:tfb hVa2 4 + NKTftga) 
x^^X^fcS^^btia MEL lpr/lpr-7»>xoMn r feJ:CFBS»© l J 
55 K*<4K DSS^T^x^BBft<Dj|fT*W«+«Ci:*SltJLfco 

K*<N ODt^xi: *3^T«IK£S© SffrMmzmit Z> d t £ H Wf Lfc> NO 
0\ : 
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R ijiHifcliOH-e&tk 

R 2 teT!B (a) - (e) ^64«S3^6a»!*ft5IH»T7*6 (CCT\ 

Ytts-i 7©^*fn*^iaas"T?*5) 

(a) -CH 2 (CH 2 ) yCHg 

(b) -CH (OH) (CH 2 ) y CH 3 

(c) -CH (OH) (CH 2 ) y CH (CHg) g 

(d) -CH-CH (CH 2 ) y CH 3 

(e) -CH (OH) (CH 2 ) y CH (CHg) CHgCHg, -t LX 

r 3 ~r 9 jiTEoo^oo-f <i^"e3e«sn*B8ia"e*5 : 

i) R 3 , R 6 . fcACfR 8 3i<H©t# 
R 4 teH x OH> NH 2 . NHCOCHg. SfcliTE* (A) - (D) : 
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R 5 fiOH. £fcl*TI2S (E) fc«fctf (F) : 




O. 0— 
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(F) 



R 7 te, OHtfctiTES (A) ~ (D) : 





(A) 



(B) 



(C) 
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R 9 l*H % CH 3 , CH 2 OH N ttcl*Tfc& (A' ) - (D* ) : 




< A '> (B') (C) (D .) 

ii) R 3 . R ^ &J;0*R ^ &H<Dt& 
R 4 fiH N OH. NH Q , NHCOCH QN *fcliTES (A) - (D) : 




( A > (B) (C) ( D ) 

R 5 tiOH. ££liTfHg (E) *iCf (F) : 
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NHCOCH3 



(E) 



(F) 



R 8 (iOH s £/cteT!2g (A) ~ (D) 



OH 




H 



0- 



H 




O— 




H 




O— 



H 



(A) 



(B) 
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(D) 



R 9 liH. CHg, CH 2 OHtfcliT!SS (A* ) ~ (D* ) : 





OCH 2 - H ^ n / och 2 - 

H OH 




OCHz- 



n 




0CH2- 
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(C) 
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eii(±krn7 o o o<DNKTmm<Dmmm!&mm?£&m&ftm**itzm? 

A C - 1 «&) ©Jfc***o 
BI2fiKRN7 0 0 OOffWcfetf 8NKTffllfi«MlPffl*»+o 
A >/OT»©FACS)IWr©ISft*«to SteteF ITCWSftT 

CRa/3*y^D-^;Utn:#©a*3fiffi*N SBEttttCychroneffllSlgLNK 1. U 

B :«iRiJ >/<B»»CDF ACS»ff(Dfi**Sto «Wl(ix ffllfift (fielati 
ve cell count ) , StttliP ESiSJV a 1 4 ^ J 9 n — ^;l/gt#6DSt3feSK*^ 
to S^«B5Jlis fflVa 1 4^;^D-t;l>tn;MtelL^ PESBH 
Va 1 *o-*;l4ji#TSfefe (3-jbK?Dyt>^ *ffr>fc|R0ffife 
3IK**to ^ J &otj-/cgp»(ibfh^;^7t(iKRN7 0 0 OS^ftOVa 1 4 

+ mmz*ttz p Ewtv-a 1 4 *j 9 ^-^^tn,»om^&o^tamto 

Iffljaik ^iWVa 1 4 + NKT«&6DKRN7 0 0 0ffi4fcJ;SgEtt*;SL 
fco •: Val4 + NKTfc O : O: T|Bft> □: NKtt 

BI3teKRN7 0 0 0*S4Lfc«£©MRL 1 p r/1 p r v^X^'J > 

^■B©a»*a^WK«LtettJll*3Rto #'J >><»**©** Sic**)* 
- (0) ^ + (D x ++ (2\ +++ (3)©4 BflBfcX37-ftU *7*xo£6© 

MT (A) **UttHg«B»J >/<« (B) ©X3 7-0£ft*'J >'*jfflB index 

EI4&KRN 7 0 0 0 *&# L MR L 1 p r/1 p r7^X©4 
#¥*St*o 
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BB<K 4KDSS«tt»*iLTlWLT4ifco 
H6iis C5 7BL/6v*xic:is(,vrS.x»J 'J =fJBSSBKlBlfi^ 

■ (moo mt&om^ftfrm®ifi&E>f^&mmmjk (eae) 

"\©KRN7 0 0 OOSftSt^to A : fcft?;ia^ B : KRN7 0 0 0 
(2 0**g/kg) tS45lo EAEO!£tt4£JlTO<l:'5fwX3 7-{bLfc;e* 
0 :E* N 1 :S(D«)f, 2 : 3 : 4 : ffi 

EI7fcU NOD-7^^^fciJ--sa*SfSffi»K^cOKRN7 0 0 0cd£SII£^ 

to 

H8fcU KRN7 0 0 0lC«J;-5Va2 4 + NKTJEJBii^iiftffl^-fo * 

mmm^m^msmm t l t § as£ u »<*EjK4ff o tsu c d 4 " c d 

ft (7^x1 gG*fcli7» h I gM) Tf«fiLfcBtoa*afcK©»*4^ 3BB 
(*t/iCD3 N CD4^ CD8 N Va2 4. V £ 1 1 tfcfl; (JBLb. Immunotechtt) N 
fitNKRP 1 Ataft (Becton Dickinsontt) tfifefe L fclR©&#§ltt<©$M&** 

to 

H9H\ KRN7 0 0 0(cJ:-SVa2 4 + NKTaagaiiSlffiii^^to ft 
IIffi;S«£KRN7 0 0 0"C#SHLrt:»£ % 5tlSft^»©»l-fiSc#LTV a 
2 4 + N K TfflSaolS® *<B» & ftteo 

01 Oitt^-effiffl-r-Sa-^U ^ Kfb^OftSM (KRN7 

0 0 0) O^J5RK«3ffi»©«B8«:^-ro EJtSBB'K pyriif'J^A B r P 
Ph 3 (CHg) n CH 3 & b *) y \* *) y *-Jl*X*~V A>7u i b\ n 
-BuL i ttn-yf-;UUf-^A N Ms C I ii^{b^ * ;k BnBr 
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H 1 1 ttH 1 0 < ^JSEKJSKB<o««**t"o RiE^S*. W S C - H C 
gfettk MS4Al^^ a 7->-7x4A N Hex4NBrttfh^m 
El 1 2 fiXttfl 1 - 3 Oft^4»oft*a*i3cto 

a ( I ) 

MBS (I) (Dft£®^ 5 Kffi#©XfcU £?£l<tel 1-2 5 
R 2 icfc«-*YJ«M; L< W:9~l 7oS8$. ck(?SF*L<ttl 1~15T?& 

■So 

2 1~2"5©«*r*^ R 2 jWH«(b) (S* N Yf*l 1-1 5T?fe£) 
^ra<9-13®ffiSt*5, R 2 rf>«@g|g (a) 

so) o»SB^*?tj-5R 3 -R 9 off* L^ffl*^t>-frtt^ r 3 ^j:c;r 

6 M«U R 4 *<0H4fcliS (A) - (D) ©Of^©18lg£^U 
R 5 #OH*fctt* (E) t>L<[* (F) U R 7 t3*&R B 1fi* 

neftHSfcttOHOl^ft^iaL CfiU R 7 :fcJ;ffR 8 ©ffi£jMg-©a£ 
*«tCitttt^) . R 9 ^<CH 2 OH. CHg. Hk tteBS (A' ) ~ CD' 

5 *<oh-i?&!k R 7 fe<fctfR 8 ^n-enH*^iiOH©o-rti^SL ({a 

U R 7 feJ:tfR 8 ©M^f5l--©g*S-rc<i:ii^^) . froR 9 jS<CH„0 
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Httz&m (a* ) ~ cd" ) o^irtifrvm&m&mtit&yjs £j;cfr ^ 

h 2 o h -e & -s ft^«3i^ tf & n 5 o 

a (I) ©ft^«Off*LO«iLTtt^ 
X*<2 1-2 5<MB&T?*tK 

R 2 ^BIS (b) Ylil 1-1 50&&T-££) 

R 3 fcJ;tfR 6 j&<HT*tK 

R 4 #OH£fcliS (A) ~ (D) ^&tt5S^6atRSnsS-t?*t)^ 
R 5 A<OH*fcliS (E) (F) ^b^-SSA^aiRStlSS-CfeO^ 

R 7 ^^o ; R 8 ^^n j enH^^(5:OH^^i9 (flu os^st 

R 9 ^CH 2 OHtfc{iS (A' ) - (D' ) ^&tt58^6»iR*tl5S-e 

R 2 a<g&g (a) GS4\ Yttl 1-1 5©»Brt?*S) T?*tK 

R 3 te«k#R 6 **H-C*»K 

R 4 ££tfR 5 a<OH-?*tU 

R 9 ^H. CH 3> *fcttCH 2 OH-C*5fl:£«k 

x&2 1-2 5<DSSBrc*tK 

R 2 #H&S (b) C*4>n Yttl 1-1 5CD&8r?&*) 
R 4 ££tfR 5 2!><OHT&*K 

R 1 £&tfR S i)<Ztl?tlK£ti&OK-e&t) (flU 553?*<H-<Da**-f 
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1 3 

R 9 ^CH 2 OHS^iiS (A* ) - (D' ) *&tt5S*&«?;&nS*T? 
X#2 1~2 5©S»"C*?K 

R 2 £<S&g (b) OS*. Yttl 1-1 5<OB»:T*5) 

R 4 , R 5 N feitfR 7 i<OHT*5^ 

R 9 *<CH 2 OH-e&£ib£» 

(2S, 3S, 4R) -1- hfci^y - 2 — n* 

Ifn^y ^;UT^ 7-3, 4 > (KRN 7 0 0 0K 

C2S, 3R) -1- (a-D-#5? h t°^y i/;k**>0 - 2 — r h^-r# 
J4)lTl J-S-ttfrXJ-Jl (AGL-5 1 7) n 

(2S, 3R) -1- (a-D-^h?; -2— fh5?*y 

^;ur s y - 3 * * t** y -;u (agl-5 6 3K 

(2S, 3R) -1- (6' -f^^-a-D-;??? h t°?J i/M**/) 
-I-tY??* J 4 frT IJ - 9713 J (AGL-571) . 

(2S, 3R) -1- (i9-L-77bV fc:5y -2-TYv7il 
JJfrTU-Z-ttZTiiJ-fr (AGL-5 7 7) s 
0-a-D-#5? h t°^y ->;U- (1-6) -0-a-D-#^ h fc°5y 
^- (1 — 1) - (2S, 3S, 4R) -2 -T^y -N-^^^^J^Jl- 
1. 3, A-*9 9t13> h V*-;U (AGL-5 8 6) . 
0-a-D-#5? h t^y ->;l/- (1 — 6) -0-a-D-/;l/3h°5y 
-(1-*1)-(2S. 3S, 4R) -2-7^y-N-A,*^ 3 ^y^;u-i f 
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3, A-*9?T*y Y (AGL-5 8 4) . 

hh°5>/ *>;U- (1 — 2) - 0 - a - D -tfy 9 > tiy J > 
(1-1) - (2S, 3S, 4R) - 2-7 i J —N- [ (R) — 2 — b K 
n^i/f h5n^y^;U] -1, 3, 4 -it^x* > HJ*-;U(S1 1 4 0 
B-9) , 

h7^y *>;U- (1-3) -0-a-D-#5? h h'^y 
(1-1) - (2S, 3S. 4R) -2-T^y-N- [ (R) -2-b K 
□ ty7h7^t;^JH -1, 3, 4-* 9 27*13 > b 1>;*-;U (7 1 9-7) 

0- (N-7-lrf;b-2-7;;~2-ft^'>-a-D-^7^ ht°5y ->;U 
- (1-3) -0- la-D-9*Jl?t°yJ (1-2)] -O-a-D- 

#5* h \*yj i/Jl- (1-1) - (2 S, 3S, 4R) -2-7;;-N- 
[ (R) -2-fc Ka*i/f h7^t;>f^] -l, 3, 4-^^^f s *> h 'J 
(STL-8) 

(2S, 3S, 4R) -1- (a-D-#?9 h £y J •» -2-^* 

■fr3*y>OU7 5y>-3, 4-***-?*>?;i--;b (KRN7 0 0 0) -e*5 0 

a (i) cxt^ku ^±iwsn«*«t*7?*fici:3j<r**o a (i) 

*-L"f 'U^f->&. ^xvig. SSKn 7-e;l/&> $01/** 

^ (i) <Dft^fii§8l?ntr (WLtf* *«») -e*«ct*<-e** 0 



WO 98/44928 PCT/JP98/01657 

15 

WO 9 3/5 0 5 5^ WO 9 4/2 1 6 8^ WO 9 4/9 0 2 0^ fc-fctf 
WO 9 4/2 4 1 4 2^*«IH-i-*Ci*<l?*So 

*^^«fc5ft^ttCDftSWft^ft-Cfe5KRN7 0 0 0£RAG-1KO/ 
Va 1 4 t g/ Vj9 8. 2 t g v^xK&^t* NKT3ffljaoiffi»aiia(cSJ 

+ NKTfflSa j f>Va2 4 + NKTfflja. <Dft«IHF{citA3S«S C fctjilH Ufc 
mm%m2, 6s ££#9) 0 §B^feSE^S : ex^'>X-r'(iVal4" i "N 
KTffljWS4>U BfcfflftrcttV a 2 4 + J a Q a TttBWBifcU I SSI 

vCXVa 1 4 + NKTite)?a^h h V a 2 4 + NKTfflJja^ig-^LTV^C 
SStlT^S (Mieza, M. A. et al., J. Immunol. . 156, 4035 (1996) ; Makino, 
Y.etaL. Clin. Immunol., 28. 1487 (1996) ;Sumida,T. et al.. J. Exp. 
Mel, 182,1163 (1995); Wilson et al., Nature. 391, 177(1998)) 0 ttz, *^ 

L lpr/lp r t £ X (Sakamoto, A. Clin. Immunol., 28, 1558 (1996)) 
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KKRN7 0 0 0«rtt^LfciC5> KTfc <fctffiggB© U >^*«®a«MB 
MRL lpr/lp r^^Xtc^%^TJnfi&l^oTl^^n5^W^tt"tr 

So 

j^WiNKTffl^ffitt^JtLTffl^SCi^T^^o CCT- rNKTMJ 
t hVa 2 4" h NKTfflSa^ e fcE>*v^XVa 1 4 + N KTfflBS£#£;o .t h 
Va 2 4 + NKTfflJ5a^t hVa24 J a Q a TftiSO^T'-fe y hT*&*^ Va 
2 4 + ^M^f^ (CD4~CD8~) T» (Dellabona, P. et ah. J. 
Exp. Med. ,180, 1171(1994)) tnm^&Zo tfz^ rNKTffljagttftJ MB 

ffix &BttK& Goodpasture S^f$ (Witfs *S#W&) . SttSlftU *J: 

a (I) ©ft^ftfecfccn L-12fcU &jSv^x©^&{Eii-f£ ClgSIS 
•Ml 0) o S6^T> *SBBOS(EOBi LT^ 3£ (I) <Oft^**fctt*©* 
&L<tti§&««s£tfI L-12ttHUMdiLTffl^-5Ct3ft<'e**o £ (I) 
©{t^«45«tCf I L - 1 2 ttffiB»ft«tft?tt < . Rltltt©*$Bl»c 

ci**r?ss 0 jaBi-5BriHt©*s»«K*6^i:»a en ©ft 
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SCI) (Dit&Vatti&Zomb L < tmim%}is£tf IL-I2lix r&S# 

mm$k juhru &mk 9 u -i*nmk x-f^mk statu mk tm> 
mn$k hn-f*i$ N mm&mk mmm&k ^m^momk \zmt 

Wz-ti, RfS-fbSJ (0]*.(f^ x^y-;k tf'Jv;^- hJPJ) , &£#J (Wilf. 
tt) . *SHfc*k Sflf fcftk Mffiftlk #ifc#k ftffftk fflffttttftj ; ftftttk 
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ftfis ffigu, ^stt. &5$Nk &mmmtek*iz£*)mktz>o hre* 

St ( I ) ©ft£«M3J:tf I L — 1 2ffl8&*ttx ttWWSSTIi, t h 

fiSAlcfcfLTlH&fct) 0. 0 0 1-1 Omggg. ffS L< li N 0. 01-1 
mg. Tfc£ 0 St (I) ©fls£#W:* J*BteHfflESiJK-f5©*W* L<. S4iS 

*^?BCJ;*Hf N St (I) c0-fb^#I*fc(i^O^fcL< i^jgfO^ t h£ 

gWbNKTlnBtt, NKTflBSa^S (I) Oft^**fctt*OiS<>L<tt* 

St (I) ©ft^HliifcC'f >ehD-e«W«NKT|BBl*, «*A*S* 
«l§ ftfc f> ©T* oft> <fc < s * tMSt fc tt*TC* 5 <tSfetl5^ & M 

N K TiTO-e* 5 £ t * L l> 0 

SttftN k Tfflja©nfsii&^i^©a^(i. ss^n k Tswa* pf nMtom 
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1 9 

nkthib«£ (i) cuk&mtzttzoMbKimmto 
m m m 

^jfefflll (2S, 3S, 4R) -1- (g-D-ff?? hb'?; ->;M-4->0 

-2-^4»j»y^;b7;y-3, ^ft/y'Jt-jv (KRN7 o o 

(1) ft£«Gl©£jR 

D-'J^v-X (2 0 0 g. 1. 3 3mo 1) JC*ft*;US/^ATae*Lfc7 
-feh>*« (3. 0L) (cgg» (0. 5mL) £2iD;L> 1 8B#HHfiT?»$Lfco 
*U* a 5-S/-^4AO»* (lOOg) EJ6tt*"WWk 

0ffl4fiM**»fco JRS240g (95%) o Cft&±®nM£?Tt>'f\z#:<DT 
gfcB^fco »tFffflcDif>y;Ki N a,+^> : 7Hr h> (9 : 1) **tfj»Jti: 

mp 7 6-7 8°C ; FDMS m/z 1 9 1 (M+ 1 ) + ; 1 H - NMR 
(5 0 0MHz, CDC1 3 ) 55. 45 (1H, d, J = l. 8Hz), 4. 

83 (1H, dd. J = 3. 7, 5. 5Hz), 4. 64 (1H, d, J=6. 

1Hz), 4. 2 7-4. 3 0 (1H. m) , 3. 9 0-3. 9 9 (2H, m) , 
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1. 48 (3H, s) , 1. 32 (3H, s) 0 

(2) it&®G2(D&j8 l 

ftAttGl (2 3 9 g>»l. 26mmol)0M^fb>M(168m 
1) ic. bTUS?> (10m IK i&fbM?-;!/ (3 9. 0 g) *Jn^ 3 21CT? 
4BttBK#Lfc 0 x^y-^ (8ml) **TU fflT?2B*HM#Lfcio SSfD 

1 g (D-y + y-xi:!3 8 7%) o 

mp 1 7 4-1 7 6°C ; FDMS m/z 4 3 2 M + ; H-NMR (5 0 
0MHz. CDC1 3 ) 57. 21-7. 49 (15H, m) , 5. 38 (1H, 
d, J=2. 4Hz), 4. 75 (1H, dd, J=3. 7, 6. 1Hz), 4. 
59 (1H, d, J=6. 1Hz), 4. 31-4. 35 (1H, m) , 3. 4 
3 (1H, dd, J=4. 9, 9. 8Hz), 3. 39 (1H, d d. J = 6. 
7, 9. 8Hz) , 1. 29 (3H, s) , 1. 28 (3H, s) 0 

(3) ft£4&G3©£j£ 
h'j7^>h'J7x-WX^- I )Ayn; K (9 6 2 g. 1. 16mo 1 ; 

l-:/n*Mjx#> N hij7x-WX70*4. 5l*IIfc> 14 0 < CfcanJ» 
LT^ISLfc) ©THF&ffi (1 5 0 0ml) fc N 7;H*>3ffl»TK n-^f" 
;l/U^^A£D2. 5 MA*1>- >7§& (4 6 2mL ; 3 6 6mmo 1) *0t-e* 
TLfco «T»T*h 15»Hffl»U <t^*G2 (2 5 0 g. 5 79mmol) 
©THF8* (4 5 0ml) SrffiTLfc, ^fi^r. »* fcaK*±fcToo 1 8 

7:3. 1 0 0 0ml) Ofittttai. Ja»*aft7>*^^A7k»tt'eft»Lfco 

7katt^**> (soomi) -eaasu -r-<TcD*-«g**t»^Tji7K6gK^ 
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bfc»ollicffll*o 4KS3 3 9 g (9 8%) 0 a>* 
ih> :#&X:M/ (9 : 1) *»fflje»4LTS/»J*^l/^nvh/5 7-f-lC 

FDMS m/z 5 9 8M + ; 1 H-NMR (5 0 OMH z, CDClg) 
(5 7. 2 1-7. 4 5 (15H. m) , 5. 4 8-5. 5 9 (2H, m) , 4. 
91 (0. 7H, t f J=7. 3Hz), 4. 44 (0. 3H, t, J-7. 3 
Hz), 4. 26 (0. 3H. d d, J = 4. 3, 7. 3Hz), 4. 21 (0. 
7H, dd, J=4. 3, 6. 7Hz), 3. 75 (0. 7H, m) , 3. 69 

(0. 3H, m) , 3. 24 (0. 3 H, d d, J=4. 9, 9. 8Hz), 3. 
17 (0. 7H, dd, 1=4. 9, 9. 8Hz), 3. 09-3. 14 [1H, 

(3. 11, dd, J =4. 9, 9. 2Hz), H 1 b Eover lapped] , 1. 7 
5-2. 0 3 (2 H, m) , 1. 49 (3 H, s), 1. 3 9 andl. 38 

(3H, each s) , 1. 21-1. 34 C2 0H. m) , 0. 88 (3H. 
t, J = 6. 7Hz) o 

(4) itemGAO&fc 

it&®}G3 (3 3 8 gs 3$5 6 5mmo 1) <Z>mb/ (1 5 0 0m 

1) KfcfiJ *J> (5 0 0ml) *Jni^ ig<fk^>x;U*-;U (4 9m K 6 3 
3mm o 1) *MTU 3 l e C't?2 4^H8B*Lteo (4 0ml) * 

mr u gfi-e i mat» 1 1 0 ttEttnu awtcs*-* > 

(10:7:3. 1 0 0 0 m 1 ) /DfittiHn^ ft%LLtL Q *M\t<\*D-> (2 
0 0ml) -?3[Hlfflfci3U 1-^roW*M**te*rai*SM^^*->^AT?«E 

KJB^fco KS3 6 3 g (9 5%) o fttixmWyJMt, : ft&^f- 

^ (9 : 1) **ffi^iLr^U*y;b^D-7hy57-{-icJ:t)«aSLfco 
FDMS m/z 6 7 6M + ; 1 H-NMR (5 0 OMH z , CDC1 J 
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67. 2 1-7. 47 (15H, m) , 5. 41 (0. 7H, d d d, J=5. 
5. 9. 2, 11. 0Hz), 5. 32 (0. 7H, b t, J = ll. OHz), 
5. 22 (0. 3H, bdd, J=9. 2, 15. OHz), 5. 02 (0. 3 

H, dt, J t =7. 3Hz, J d =15. 0Hz) , 4. 8 (0. 7H. dd 
d, J = 3. 1, 5. 5, 7. 9Hz), 4. 73 (0. 7H, dd, J = 5. 
5. 9. 8Hz), 4. 6 4-4. 6 7 (0. 3H, m) , 4. 6 1 (0. 3 H, 
dd, J=5. 5, 9. 2Hz), 4. 48 (0. 7 H, dd, J=5. 5, 7. 
9Hz), 4. 22 (0. 3H, dd, J = 5. 5, 9. 2Hz) . 3. 55 

(0. 3H, dd, J =2. 4, 11. 6Hz), 3. 4 5 (0. 7H. d d, 
J=3. 2, 11. OHz), 3. 06-3. 12 [4H, (3. 12, s) , 

(3. 11, s) , (3. 09, dd, J=3. 1, 11. OHz)], 1. 6 

6-1. 82 (2H, m) , 1. 47andl. 46 (3H, each s) , 

I. 39 (3H, s) , 1. 1 3-1. 3 5 (2 0H, m) , 0. 88 (3H, 
t f J =6. 8Hz) o 

(5) It&foG 5 <D&1& 

>fb£$lG4 (3 6 2 gx »5 3 6mmo 1) <Dmt* * U>8* (15 0 0m 
1) lc/^;-^(3 5 0ml) «D;L CtlMJHflfc C2 0 0ml) «TFU 

M&ltZo ^**>J;!>ttftftLfco «»16 1g (G 2 <fc*9 7 0%) o 

mp66 — 67°C; FDMS ra/z 3 7 7 (M-H 2 0) + ^H-NM 
R (5 0 0MHz, CDC 1 3 +D 2 0) 55. 86 (0. 3H. d t, J = 
7. 3Hz, J d =14. 7Hz), 5. 77 (0. 7H. dt, J t =7. 3. 
J H =10. 4Hz), 5. 55 (0. 3H, br. dd. J = 7. 3, 14. 
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7Hz), 5. 49 (0. 7H. bt, J=9. 8Hz), 4. 91-4. 97 
(1H, m) . 4. 51 (0. 7H. bt, J»9. 8Hz), 4. 11 (0. 
3H, bt, J = 7. 3Hz), 3. 9 4-4. 0 3 (2H, m) , 3. 67- 
3. 73 [1H, (3. 70. dd, J = 3. 1, 6. 7Hz), (3. 69, 
dd f J=3. 1, 7. 3Hz)], 3. 20and3. 19 (3H, each 
s) , 2. 0 5-2. 2 2 (2H, m) , 1. 2 2-1. 4 3 (2 OH, m) , 
0. 8 8 (3H, t, J =6. 7Hz) 0 

(6) {t&^jG 6<D&J& 

it&®}G5 (160 g. 405mmol) cDTHFfg& (7 8 Om 1) lz5% 
/<7^^A-6EK/<'J^A (16g) fcflQ;^ ®£^£*^#XTSm> M 

©«« (1 : 1) 7?tt»Ltz 0 ttfttittt**^ fflEWILfco attttftft 
xf^ADttlWfcLfco *Kfil46g (9 1%) 0 

[a] 23 D +12° (cl, CHC 1 3 /MeOH=l : 1) ;mpl24- 
1 2 6^ ; FDMS m/z 3 9 7 (M+l) + ; ^ H — NMR (5 0 OMH 
z. CDCl 3 /CDgOD = l:l) 5 4. 93-4. 96 C1H, m, H2) 
, 3. 91 (1H. dd, J=6. 7, 12. 2Hz), 3. 85 (1H, d d, 
J=4. 9, 12. 2Hz), 3. 5 4-3. 6 0 (1H, m) , 3. 50 (1 
H, dd, J = l. 8, 8. 5Hz), 3. 19 C3H, s) , 1. 75-1. 
83 (1H, m) , 1. 5 3-1. 6 2 (1H, m) , 1. 21-1. 45 (2 
4H, m), 0. 89 (3H, t, J=6. 7Hz) 0 

(7) it&taG 1 ®&f& 

ft£#fG6 (145 3 6 5 ram o 1) ©DMFjgifc (1 0 0 0ml) \ZT 
vMfc^-HJ^A (4 7g^ 7 3 Ommo 1) *JD^ 9 5WMB«MS#Lfco 

Kmmzmmu mmvitm^ju (45 0mi) *jn^ x&it:,, 
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^* 5/* Arte** ttEWfiU G 7 ©a*«**»fco «ai 2 2 g (9 7%) 

o CftPJ±<Dftm*fft>1r KROIHfcfB^fco Kil 2 6 g (9 5«) 0 »»f 
«©*>^;Hi^ ^i^> : ftixf ^ (9 : 1) £j®fcfcigj«£ LT-> "u 

[a] 5° (cO. 5, CHClg-MeOH, 1:1) ;mp 

92-93t;FDMS m/z 344 (M+l) + ; X H-NMR (5 0 0 
MHz, CD 3 OD) (53. 91 (1H, d d, J = 3. 7, 11, 6Hz). 
3. 75 (1H, dd, J = 7. 9, 11. 6Hz), 3. 49-3. 61 (3 
H, m) , 1. 50-1. 71 (2H, m) , 1. 2 2- 1. 4 6 (24H, m) 
, 0. 9 0 (3H, t, J = 6. 7H z) a 
(8) <ft£ftlG8©£j& 

it&faGl (121 g. 363 5 2mmo 1) <D&{t* * L/ ^WL (7 5 0ml) 
lct°iJS>> (2 5 0ml) N ttffch'J*;!/ (124g, 4 4 5mmo 1) *Hoi N 
SS-ei 6l$BBlBPLfco (3 0ml) *«TU Sfit?3 04JHII 

(10:1) **ttJ««i:LT'>y*^!/^nvh^7-f-JCj:») 
«WLfc 0 KS3 4. 4g (G6J:^5 2%) 0 

[a] 24 D +ll. 9° (cO. 9, CHClg), FDMS m/z 58 
5M + ; 1 H-NMR (5 0 0MHz, CDC1 3 + D 2 0) 61. 24-7. 
61 (15 H, m), 3. 62-3. 66 (2 H, m) , 3. 51-3. 57 
(2H, m) , 3. 42 (1H. dd, J = 6. 0, 10. 4Hz), 1. 23 
-1. 5 6 (2 6H, m) , 0. 88 (3H, t, J=6. 7Hz) a 
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(9) {t&®G9<D£l& 

<b£$SG8 (33. 5g. 57. 3mmo 1) ©DMF&& (3 0 0ml) C 
6 0%7k$<fb>-MJ'5A (5. 5gs NaH£LTttl38mmo I) *JIUU 
aM-e4 0»BBW*Lfco RJ6»*01CC?M9IU lWfr*>5W (15ml, 1 
2 0mmo 1) iWTLfZo sa4T?tt4rcaK**« , tt*<61 8^HfflB*Lfc« 
Kft&ic** (1 0 0m 1) *JnATx-EJ6*#jhLfcflU SKxf-^ffl^T 
fttiBLfco affltttt*»*T? 3 U t^TOW^Jl^i^-iirT^TkKKv 

G 9 ©fi£jS«j*Sfco Ch£Lh©flRH*?T 
ftfCftonacfflOfc, Kfi4 2. 2g (9 6%) „ 9iWkWs?MU ~> 
: HfSt^to (10 0:1) Z?§litf§!&kl-C-sVt>¥to?a-?hy : 77 

* -ctoiMBLfco 

[a] 24 D + 9. 8° (cl. 0, CHClg), FDMS m/z 738 
(M-Ng) + ; 1 H-NMR (5 0 0 MHz, CDC 1 „) 5 7. 0 7-7. 
4 8 (2 5H, m) , 4. 5 7 (1H, d. J = l 1. 6 Hz) , 4. 4 4 (1 
H, d, J =1 1. 6 Hz) , 4. 4 1 (2H. s) , 3. 7 3-3. 7 9 (1 
H, m) , 3. 4 6-3. 5 6 (2H. m) , 3. 3 7 (1H. d d. J = 8. 
6. 10. 4 Hz) , 1. 2 0-1. 6 4 (2 6H, m) , 0. 8 8 (3 H. t, 
J=6. 7Hz) o 

(10) it&VUG 1 0 fc<fctfG 1 1 Q>%& 

•ft£$lG9 (41. 2g> fa5 4mmo 1) <Dl--fw<J -tofflS. (250 
ml) \zi9J-to (3 0ml) JEC5K'<?i>*A«8l& (4. 1 g) % 

ISTVt-^A (2 7. lg, 4. 3mo 1) <&Jnifc 0 Sja-ei6«rHJW* 
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fco KS3 8. 9 g (9 8*0 o *§£>nfcGl 0(i. CftEU:©«««T*>f , fc 

{fc£*Gl 0 U >*« (3 0 0ml) tc % -MMJ-nU^K (22. 
4gx 5 6. 5mmol), (12. 6 g> 6 4. 6mmo 1) £ 

Unix 2^PffiID^agfEL^o Sfi*-WMB«L «E«BLfco RatfcBlfcxf-A' 

(5 0 0ml) tftiix 0. 5MitK*?g&. tM> UPBlBafc**^ h 'J 

At-m ttS«8U G HOKSffio CI5 3. 2 g (8 8%) o 

minted in, cn^ows^ff^f-'^ftoistcffl^fco 

>OH;U ^+f>:ft»if-;b (10 0 : 1) «i§IiLty^Wa 

[a] 24 D + 5. 3° (cO. 4. CHClg) ; FDMS m/z 111 
8M + ; X H-NMR (500 MHz, CDC 1 g) 57. 20-7. 38 (2 
5H. m) , 5. 57 (1H, d, J=9. 1Hz), 4. 80 (1H. d, J 
= 11. 6Hz), 4. 4 8-4. 5 0 (3H, m) . 4. 2 4-4, 3 2 (1 

H, m) , 3. 83 (1H, dd, J=3. 0, 6. 7Hz), 3. 43-3. 

5 1 (2H, m, HI a) , 3. 2 9 (1H, d d, J = 4. 3. 9. 8Hz) , 

I. 92 (2H. t, J=7. 3Hz), 1. 2 8-1. 6 0 C72H. m) , 
0. 88 (6H. t, J=6. 7Hz) 0 

(11) <fc£^Gl 2®&f& 

>fb^ftGl 1 (5 2. 2g. Jfi4Tmmo 1) ©ttft^f-U^Stt (1 8 0m 
1) iC^ 9J-fo (3 6ml) *Jn^ R^-C10 9««^^y-^»* (3. 
0ml) *«TU £fiT-2B$p B 1«#Lfc 0 MJSf£(i»tt©^K*^hU«>A 

(1 8 g) "C*ftU ^4 h«iiLfco BEttttfc^f-UVTfttfrLfco 8& 
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fco KS3 8. 6 g (G9 £9 7 7%) o 

[a] 24 D -29. 7° (cO. 7, CHClg) ;m P 7 5-7 6. 5^; 

FDMS m/z 8 7 6M + ; 1 H-NMR (5 0 0MHz, CDCIg) 6 

7. 3 0-7. 4 7 (1 0H, m) , 6. 03 (1H, d, J=7. 9Hz), 

4. 72 (1H. d. J=ll. 6Hz), 4. 66 (1 H, d. J = ll. 6 

Hz) , 4. 6 1 (1H, d, J =1 1. 6Hz), 4. 4 5 (1H, d, J = 

11. 6Hz), 4. 12-4. 17 (1H, m) , 4. 0 0 (1H, d t . J 

= 4. 3, J , =7. 3Hz), 3. 67-3. 7 2 (2H, m), 3. 61 
t a 

(1H, ddd, J=4. 3, 8. 6. 11. 6Hz), 1. 94-2. 05 
(2H, m), 1. 1 5 - 1. 6 9 (7 2 H, m) , 0. 8 8 (6 H, t, J = 
6. 1Hz) o 
(12) it^Gl 3©£$ 

1) 2, 3, 4, 6 -'rY^-O-OyJl'-D-rty? h t°y J : y)l7°tev- 
-h (79. 8 g) *h;l/x> (16 0ml) fej;ff-f Vfa hT^x-f-^ (5 
2 0ml) ©fflftKftPU -1 0~0°CIC&iDLfco Cftlc, 2. 0^1:©H 
B r*£tM V^ulf;l/x— r;U»»*Jnite (2. 8mmol/mUfilO 
0ml) o -1 0-0^^9 O^mmks RJSttl-SXBSIWc^hU^A 
**ift*ffilfN ffiftLTi&SJOHB r«r*ftjL^ 0 £fi£#i£n- Hc^lT^ 

*J1*K*U 1 0 JftMt* h U A*»»"e2ISI*»Lfco 
T2, 3, 4, 6-fh7-0-'<>^-a-D-#7? hf^y S/;l/7n * 
K (Gal B r) (0i/D^*»fc o 

2) ft&«lG12 (6 0. Og, 6 8. 6mmo 1) ^ fh?^^^ 
-•)Aya; K (89. 4gs 2 0 6mmol) % *U*a7-i/-?x4A 

(6 0g) ©h;Ux>*« (4 2 0ml) ir N DMF (140ml) &t^T\ G 
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a 1 B r Gftl 3 7mmo 1) <D Mbx>igtt (2 5 0ml) fcjnx.* 
2«rRBI»Lfco RJSffilcy^y-^ (12ml) £Jo;U 2l*HM#Lfc 0 '-fe 
httftfk fife*)**** h 'J * A**»U «**Tft*»^ MtKSEKt^ 

Mx-?Jl< (8 : 1) *»ai^tLT->U*y^n^h^77-f-KJ;0||!B 
Lfc 0 Rfi7 0. 9g (7 4%) 0 

[a] 24 D +18. 8° (cO. 9, CHC1 3 ) ; mp 7 4 -7 St ; FD 
MS m/z 1399 (M+l) * ; 1 H-NMR (5 0 0 MHz, CDC 1 
3 ) 6 1. 2 1 - 7. 3 7 (3 0 H, m) , 6. 12 (1H, d, J=9. OH 
z) , 4. 91 (1H, d, J = 1 1. 6Hz), 4. 84 (1 H, d, J = 3. 
7Hz), 4. 7 2 -4. 8 0 (4H, m) , 4. 3 5-4. 6 5 (7H. m) , 
4. 12-4. 18 (1H, m), 3. 9 9-4. 0 5 (2H, m) . 3. 8 4 
-3. 93 (4H, m) , 3. 73 (1H, dd, J=3. 7, 11. 0Hz), 
3. 47-3. 51 (2H, m) , 3. 42 (1H, dd, J-6. 1. 9. 1 
Hz), 1. 8 7-1. 9 9 (2H, m) , 1. 1 8-1. 7 0 (72H, m) , 
0. 88 (6H, t, J-7. 4Hz) 0 
(13) {t^jKR N 7 0 0 0 <Z>&& 

it&fy}Gl3 (6 0. Ogx 4 2. 9mmo 1) £x*/-;U (9 6 0ml) 

izflD*-TH»*t!\ ctitc2 0%7mit/<y'J^^ (6. 0g) ©x*./-jmb 

S/g*S0x.fco ®c*3)Hli:tt*4-^^U'>^o^*-lr> (12 0mK 9 3. 
5mmo 1) «n;u 4#mMHmi1A> iiU ftttl*l»^fco SSttAl 

& L fcx * y - L fco Sfc£MS&Ht 5 C t iz J; T»fc 6feztJS£ 

MEI&SL^o Jfbftfct&tt^x^y-jU:* (9 2:8, 3. 5L) \z 
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g (9 5%) o 

[a] 23 D + 4 3. 6° (cl. 0, pyridine) ;mpl 8 9. 5-1 9 0. 
5V ; negative F A BMS m/z 8 5 7 (M-H) ; IR (cm" 1 , KB 
r) 3 3 0 0, 2 9 3 0, 2 8 5 0, 1 6 4 0, 1 5 4 0, 1 4 7 0, 1 0 7 0; 
1 H-NMR (5 0 0MHz, CgDgN) 58. 47 (1H, d, J=8. 5 
Hz), 5. 58 (1H, d, J =3. 7Hz), 5. 27 (1H, m) , 4. 

6 3 -4. 7 0 (2H, m) , 4. 56 (1H, m) , 4. 52 (1H, t, J 
= 6. 1Hz) , 4. 3 7-4. 4 7 (4H, m) , 4. 33 (2H, m) , 2. 
45 (2H, t, J=7. 3Hz). 2. 2 5 -2. 3 4 (1 H, m) , 1. 8 
7-1. 97 (2H, m) , 1. 7 8 -1. 8 5 (2H, m) ( 1. 62-1. 
72 (1H, m) , 1. 2 6 - 1. 4 5 (6 6H, m) , 0. 88 (6H, t, 

J = 6. 7Hz), 13 C-NMR (125 MHz, CgDgN) 5173. 2 
(s) , 10 1. 5 (d) , 7 6. 7 (d) , 7 3. 0(d). 7 2. 5 (d) , 

7 1. 6 (d), 7 1. 0 (d) , 7 0. 3 (d) , 6 8. 7 (t) , 6 2. 7 
(t), 51. 4 (d) , 36, 8 (t), 34. 4 (t) , 3 2. 1 (t) , 
30. 4(t). 3 0. 2 (t) . 3 0. 03 (t). 3 0. 00 (t), 2 9. 
93 (t), 29. 87 (t), 2 9. 81 (t) , 29. 76 (t), 2 9. 

6 (t) . 2 6. 5 (t) , 2 6. 4 (t) , 2 2. 9 (t) , 14. 3 (q) 0 
HffifflJ2 O-a-D-ify? Y\£?J i/Jl- (l-»2) -O-a-V-ifv 
^ h\>v J */)],- (1-1) - (2S, 3S. 4R) -2-7iJ-N- [ (R) 
-2-t Ko**>t by^VJ -OM -1, 3, 4 -*9 frfi > h 'J 

(si i4 Ob- 9) cDmmts&zmm 

ttmm&*m&m®mmkmi 5-2 5 m-caws <%&$mit: 

t&*4 4 7. 1 gt^nn*;bAi^^y-;KOiitt-e«miU J*ttitt*«ET 
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mfelT5 1.2 8 g©x*x*Sfc 0 cn*ftHx*-;l,i7|a?£E8U -t^i 
+BM***S)raW- h U AT^S^ aSETSSi LT^ftetl 18. 3 7 g & 

TSSSSU 5/ «J * v A ? n v Y 7? 7 ^ - left (J £ LTlHfflT 
LC±#-©ffitt^ ; &16 9. 9mg»fc 0 S blcOD S - AM£5 A (YM 
CSU 250mm x20mmg^ y 9. Oml/Bin)«fflUfciiHBH P L CCSS 

LCR^H: 3 0. %mte%mt&%) (S1140B-9) £10. 2tng||/; 0 

SSft^ftlliN F.Cafieri et aL.Liebigs Ann. Ches. 1995,1477-1481 

negative FABMS m/z 1007 [ (M-H) " ] ; I R ; 
1 HNMR (5 0 0MHz, C 5 D g N. 2 4°C) 5 (ppm) 8. 55 ClH. 
d. J=9. 2Hz, NH) , 5. 60 (1H, d, J=3. 7Hz, HI"), 
5. 57 ClH. d, J=3. 7Hz, HI'"), 5. 13 (1H. m, H2) 
, 4. 75 (1H, dd, J=3. 7. 10. 4Hz, H2"), 4. 62 (2 
H, m) , 4. 5 4 (4H, m) , 4. 2 5-4. 4 7 (1 OH, m) . 2. 1 
7 (2H, m) . 1. 99 (1H, m) , 1. 87 (2H, m) , 1. 75 (1 
H. m) , 1. 65 (2H, m) , 1. 1 2-1. 49 (6 0H, m) , 0. 8 
5 (6H, m, terminal methyl) ; 13 C NMR (1 2 5M 
Hz, CgDgN, 4 5T) 6 (p pm) 1 7 5. 5 (s, C 1' ) , 9 9. 5 
(d, CI"' ) , 9 8. 6 (d. CI") , 7 6. 7 (d, C2") . 7 6. 
0 (d, C3) . 7 2. 8 (d, C4) . 7 2. 6 (d, C 5 ") . 7 2. 6 
(d, C4") , 7 2. 5 (d, C2) , 7 1. 3 (d, C3*" ) , 7 1. 0 
(d) , 7 0. 8 (d) , 7 0. 5 (d, C2"' ) . 6 9. 7 (d, C 3 ") . 
68. 6 (t, CI), 62. 7 (t), 62. 5 (t), 5 1. 2 (t, C2) 
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, 3 9. 4 (t) , 3 5. 6 Ct) . 3 3. 7 (t) f 3 2. 2 (t) . 3 0. 
5 (t) , 30. 3 (t) , 3 0. 1 (t) , 30. 0 (t) . 2 9. 7 (t) , 
2 9. 6 (t) , 2 6. 7 (t) , 2 6. 0 (t) . 2 3. 0 (t) , 22. 9 
(t), 14, 3 (q, terminal methyl) 

%m\ 3 



(2S, 3R) -1- (a-D-tfy? bt'^J i/Jl 



W0 9 3/5 0 5 5 



W09 4/9 0 2 0 



WO94/9020 



W09 4/9 0 2 0 



7jiJ-)l (AGL-5 1 7) 
(2S, 3R) -1- (a-D-/J^ti7y->W 

*y-;u (AGL-5 6 3) 
(2S, 3R) -1- (6' a -D-# 

s y -3 -*?*-r#y-;[/ (agl-571) 

(2S. 3R) -1- (j9-L-75bV t°5y 
(AGL-5 7 7) 

0-a-D-#5^ htf^y (1 — 6) -0- W094/2 4 1 42 

a-b-#7* htf^y (l—i) - (2S. 

3S, 4R) -2-75 y-N-^**3*y>f;l/- 
1. 3, 4-*^x£> h (AGL-5 8 6) 

0-a-D-#7nb'7;^- (1-6) -0- W09 4/2 4 1 4 2 
a-D-^nt7; (1 — 1) - (2S, 
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3S, 4R) -2-Ti y-N-^if=3ify^Jl/- 

1. 3, 4-***7**>MJ:*-JU (AGL-5 8 4) 

0-a-D-#5? h75y (1-3) -0- WO 9 4/2 4 1 4 2 

a-D-#7* i/Jl- (1-1) - (2S. 

3S, 4R) -2-7Sy-N— [ (R) -2-tK 

n*S/rh5 3tf>'>OW -1, 3. 4-^-^^-r^ 

> h U*-^ (7 19-7) 

0- ^- 2 - 7 ; ; - 2 ~rt4-> - a W094/24142 

-D-*77? Y^yJ ->;!/- (1-3) -0- [a - 
D-^Jlo t°^y (1 — 2)] -0-a-D- 

#5? hb'^y •>;!/- (1-1) - (2 S, 3S, 4 
R) -2-T^y-N- [ (R) -2-tKn + ->r 
h^lJV -Ob] -1. 3. 4 7**7 > HJ:* 
(STL-8) 



WO 98/44928 



PCT/JP98/01657 



1 1 





X 


R 1 


R 2 


R 3 


R 4 


R 5 


R 6 


R 7 


R 8 


R 9 - 


KRN7000 


23 


H 


(b)Y=13 
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OH 


OH 


H 


OH 


H 


CHgOH 


AG L 5 1 7 


1 1 
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(a)Y=13 


H 


OH 


OH 


H 


OH 


H 


CH 2 OH 


AGL563 


1 1 


H 


(a)Y=13 


H 


OH 


OH 


H 


H 


OH 


CH g OH 


AG L 5 7 1 


1 1 


H 


(a)Y=13 


H 


OH 


OH 


H 


OH 


H 


CH 3 


AGL577 


1 1 


H 


(a)Y=13 


H 


OH 


OH 


H 


OH 


H 


H 


AGL586 


23 


H 


(b)Y=13 


H 


OH 


OH 


H 


OH 


H 




AGL584 


23 


H 


0>)Y<3 


H 


OH 


OH 


H 


H 


OH 


men 


SI 1 4 OB-9 


2 1 


OH 


(b)Y<3 


H 


ma) 


OH 


H 


OH 


H 


ch 2 oh 


719-7 


21 


OH 


Cb)Y-13 


H 


OH 


&<E) 


H 


OH 


H 


ch 2 oh 


STL-8 . 


23 


OH 


0>)Y=13 


H 


&<B) 


®(F) 


H 


OH 


H 


CHgOH 
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mmumi i:krn7qooonk Tmm<ommmmmmmi^.m 
*38M©BWWb**<oftai L,r. mm 1 nits® (krn 7 0 0 0) t 

RAG-IKO/Va 14 t g/V/38. 2tg7^X (CCDv^x© tf 

5) Ict't^Jb (0.025 % #'J 7;K- h 20^^Hftl7K) *S^«KRN 
7000 100^ g/k g-^MrtS-^U 2 4B#Rg&K*tl€'*l©V'}Xfr 
£)|!W&fiSEbU ^.mzX'OWmM^mm.LfZo RAG-IKO/Val 4 t 
g/V/3 8. 2tg"7^7Xii v RAG-liteF^SS^ Val4fc£tfV 
/8 8. 2jifi : f : *®S!l5ISS-B-5Ctl-«t!JffS!Lfc (Kawano T. etal.. Scie 
nee, 278. 1626-1629 (1997)) 0 £«>^f XH^Hfc^ESSfk A 

CI 

|8ttiF7i§t4£ 4 %f?& - Cr-release ffi (Kobayashi, E. et al. . Oncology Res., 
7. 529 (1995)) IciU^ttLfco 1 fcjjc*- „ 

H 1 C«1\J: 5 E* KRN7 0 0 0S579x*»&mLtt*Milin&> b*t 
? ;MK4-»- * & HH L fctt8a»l-Jt^T^ ftfecffit 1 Y A C - 1 «lc*t 
r*«BI*»Stt*«Lfc. 

RAG-lKO/Val4 t g/V/98. 2 t g?*X©#K©y >'<I*ffl£ 
CttBtttk T«»6J:CfNKlBl!W<apfi£*-f, NKT»*<^<#St-5Ci 
ix CCO^tt> KRN7 0 0 0*^ ««<ONKT»IIS©ffi*IiS 

ELt©g*<}:9> KRN 7 0 0 0 l4NKT»©M3Blc*f-r5fflWHSttli 
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mmumw : krn7 o o ocowmonKTmmmM^M 

\£t?)U (0. 5% tf'J v;UK- h20^r£g«felO bZ^ttl^ 1 Ox 
fc<fctf 1 0 Ong/kg0KRN7 0 0 0 £C 5 7 B L/6 (0*SLC 

NKIEBS. NKTffliafecfcO'Va 1 4 + NKT»©MVf{^ F I TC 
ffiffifitTCRa jS^ey ^n-^l/fiW*: (7t-^>> ; x> (Pharmingen) it) N 
CychrooeSiattNKl. l^y^o-r^fet^ (7 7 -;>yx>fi) , fe^tf 
PEUMiZVa 1 4^7 ^ n-^;Uft{££fflWc3-color F A C SMftc «fc D 
ffofc (EI 2) o StVa 1 4^7 ^o-^;UfS;#li % KVa 1 4*^ ^a-^;b 
ftttM^^U K— "7 (CMS-1 :=F**3*Em> SPS6J;!)A*Rllfi) 
**-K7*xlc»*IU ffi7k*[HliKL*ISJt--5C<l:(cJ:oTJi7to H2AfcJ: 
tfB+x 'J^l^oNKl, TCRajSW, 4s J;tfV a 1 4*ffl 

H2At*-r*5^ KRN7 0 0 0£100ng/kgtS:%f£<!:> Ift* 

*fc\ BI2 Blc^tck^iCx NK1. l + TCRa£ + fflja*©Va 1 4 + lffl 
B©«***WLfciC5^ ±IH©ffi»©KRN7 0 0 0 *8:4Lfca£l;:tt* 
fcf t * ;US#«cJt^ N K 1 . l + TCRaj5 CD V a 1 4 + »©flJ^ 

MB b frfcitftrt- S C d: tWJ! L fc 0 

Sic, EI2Cic*tJ:9lc:. KRN7 0 0 0*1 0*J;Cfl 0 0 n g/k gtft 
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A'SM+OVa 1 4~NKTa8SSci5J:0 : Va 1 4 + NKT«$fc6<t* h?;l/ 

MIC*^ ffFBa+CTfflR NKfiaia, Val4~NKT«:fci:tfVal4 
+ NKT»©Mfyf-3fc£;:/K «©Ji^il5l1ilcVa 1 4~NKT|fflflS 

o 

&±©fslfl;^ KRN 7 0 0 QfcU £ft+©NKT«£u #icVa 1 4 + 

jggB»W3 : KRN7 Q 0 QcOMRL Ipr/lpr ^frXCD'J ^m^WJfEffl 
^ XOMRL lpr/lpr "e^X (Sakamoto, A. Clin. Immunol., 28. 1558(1996)) 
£1 #10EiLTKT©jSR*?Tofc o 6 jIIpTKA L £:21E©KRL ^VXOWL 

E3S<B»6ftteo ^CT% ffi©20E©^X*fcfls»l;:2 i¥lc##rt: 0 *LT, 
vVxWlljUtiKmiti:#&**)* ±K©2 i?K#LTfc:b^ ( 0. 025* *y 
v;U^- h20£W£H&tt*) *SWiKRN7 0 0 0 (100 a g/kg)©iI2 0 
GWIBi£llH) ©BBWft^BB&Lfco 1 arJJfc2 KTi3«fctf*a&* 

Sic J: - (OK + (1) . ++ (2) . +++ (3) 04 SPStcx 

'J >'<BM indexi L"C N EI3tc^Lfco 

03 Alc^-J;-3lw. KRN7 0 0 0a4fc:«k*K MEL ^">x©M»lc#5tt 
T'J >/<BK*<!B6^Jw«lHacnfc 0 ifc % 03 B ic*t\k 5 MRL vtfx© 
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mmmmmm •s'ifmmifricmiztito txt>u krn7ooo 

URL v^xlit h^ttiUxv K-TXtOt-r^v^xTfcSCSakamoto, A. 
Clin. Immunol., 28. 1558(1996)) 0 ft-^ &±®&&\U KRN7 0 0 0 

%gai$gl|4 : KRN7 0 0 0 OMR L lpr/lp r vfrXC&EPftirft 

^ XOMR L lpr/lpr7^1 i¥10Ei LXSkTQmkift-, fc„ 

iiLfcB$j5«fc?K (0.025 'J v;u^- l> 20^W£SAtl7K) 

(4KRN7 0 0 0 (100 /zg /kg) ffliI20ffiJ8^l*38!#£&8i&l.;feo S^^x 

H4fc**J:3l;:* If fc * JUS^Stts &%B3&&250 HJBWfc^WJECLfc 
©K»U KRN7 0 0 0lis 8:5096350 B^fex 3Effl7^xif4gLfc. 
%gj£Blg'J5 :KRN7 0 0 0O4 9(DSSlHB^»xjclii»aWWffa 
CDFlv** (6 3*, A) (E*SLC (HO ) *1S10E£ LTBTFOK 
tk&jitZo DSS ( dextran sodium sulfate) ^fftftTkl;: 4 %( w/v) ©i!|£ 
Tj«||Lfc4KDSS»«*im*4LT5iU6»fcH*»0Hi-t-«. KRN 
7 0 0 0 1 0 0/1 g/k g£S£l, 5, 9 B glcHI&rtiS^-f 58k IL-12 1 
/zg/ 7fxei> 3. 5^ 7, 9B§l::HBAtS£-**S& fcJcCJWiaS? 

EI5Air^i-«t9i=x il-12 &#ir?(i> Masiclt^-r, 

MO«JI>*<WE*nfc. LfrU KRN 7 0 0 0*i9:#LfcPT?lis «SS* 
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tfz. msBiz^txo^ iL-12 s#pt-(±> v o *®&mirii\tmmm 
i-ik^Twmi-M^-ofco l*u KRN7ooots:^-ei^ mammoth 

4%DSS^T^X>dS^fit hajSteWljfeCD*x;l/-e*>S (Elson. c. 
et al.. Gastroenterology, 109. 1344(1995)) 0 '&-=X^ £Lh©*t^li. KR 
N 7 0 0 0 i>miM&kM%®fe&l=-G$}T'& 5 Ci 0 

mmmkmi£7fil±RAG-lKO/Yal4 t g/V;98. 2 t g-r^X 

RAG-IKO/Va 1 4 t g/V/S8. 2 t g 7 ?X©Jl«fflJlS<fc ^SlC 
Sit, Ml»£igi!JL7t 0 C ©JfflMS£10* F C SgsftlRPMIl 6 4 O^ilfi 
IC2 x 1 0 6 ®/m 1 lcffil;*-fc!\ 9 6^3tUS^b- 100^ 1 -fo®iaLfc„ 
Ell 2I^Lfcl0MSIffla!-^U 3->;Hr5 5 K;ttji£W*Sft£«!l£®&££ 
4<K 10s 100ng/mlttt5«fc9l=±ie7'L'-H^JnU 2 BP«gg8Lfc 0 [ 3 
H] f-5 y>(0.5//Ci/well ) £ffiJnU 16B#RSmi;:MS£iK31U fflJSrtKE 
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[3H] ?i >?>B2(9^i 


1 (cpm) 


1 


1 0 


10 0 (ng/ml) 




2 0 9 0 


2 0 5 6 


2 0 14 


KRN7 0 0 0 


4 0 0 64 


7 4 6 6 9 


102 543 


AGL5 1 7 


3176 


1 5 5 8 3 


8 3 169 


AGL563 


2 0 6 3 


3 7 7 3 


13 13 1 


AGL5 7 1 


3 9 6 9 


1 7 8 4 8 


118092 


AGL577 


2 0 8 3 


7 7 9 2 


4 9 7 0 1 


AGL 5 8 6 


5 13 7 


3 9 7 5 0 


102425 


AGL 5 8 4 


2 9 3 3 1 


6 5 0 8 4 


9 6 7 8 3 


S 1 1 4 OB-9 


3 3 8 7 


1 0 2 6 5 


4 9 5 2 0 


7 19-7 


5 2 8 7 


3 0 17 9 


6 0 5 2 8 


STL-8 


4 7 6 1 


2 6 4 7 4 


4 7 14 1 



mmmi ; KRN7 O O OC^«S^WaBjMHtBHWB»aME<P«»W 
C5 7BL/6-7^7. ( 6 ilifc, ,*;0 0E£L'rJBlT©3U**ff 
o fc„ 2 0 0 a g O i x i) ij ( Myelin 

Oligodendrocyte Glycoprotein ) ©SB^^f- KCMOG33-55) £50 
0 ii g ©t£$Hi ( Mycobacterium tuberculosis ) H 3 7 R a £^5&£'7 o ■<> 
h 7 > KlcjDjiTx-7;U 3 >£f£SS! U3gOBB£7B§ X© 

srFcffl»LTftffi*ffofco s&c JH0BBfc*2BlK:5 0 OngOBB 

igg (pertussis roxin) fcv^xOJSiertlcK^U v£x©fl®S&«jgB&& 
ttfiFHH* (EAE) ©S5ffi*S«Lfco KRN7 0 0 0 2 0 g/k gtSfl 
U 5. 8s 12x 15HBC«KrtS#+SIMJJ:fffcrfc** (0. 5X, # 
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UV;^-h20) *JK41"*S©2Sl^tfT^ &v£x<DEAE©f£g<Dg 
K£« affiSLfe &i¥®# v x<D E A E <DfgfficDgg£0 6 ic^ L *:<> 

H6l^t«k-5I^ fc:b^;l/tg#l¥ (El 6 A) ^©MOG^f- 
•fcSftfffr&lSBEtrtKU ±«©v$x*<EAE«BffiU *©rt<D8 0%© 
v*x*<5K:Lfco LfrU KRN7 0 0 0£g!#l*:g¥ CH6B) "Cli* 10 
E*4E©v^xEAE am& U 2 E*<5Et L te©*-??* o fc 0 

EU:<D«Sl;:.fc*K KRN7 0 0 0H:* v^xicfclJS E A E ©?gS£fflS]t 
£C Lfc 0 C^EAEte. t h^fgtSH-fbffi (MS) ©t7*;UT*&* 

(Autoimmune Disease Models, edited by Cohen I. R. & Miller A. Acadenic 
Press, Inc. (1994), Chapter l.ppl) 0 £^T. £1±0&SI;U KRN7 0 0 

mmum krn7 o o o^v^^g^Maa^ 

NOD/Sh i J i c (NOD) (6iffl& J* X) (S*^ UT (ft) ) 

£181 0EiLTHT®H**S-3fco NOD^xti. Jplttlci fcte^TH 
»Pi*IIH£-*-5o KRN7 0 0 0 1 0 0/*g/kg£7SiUDi§2[H]teJ&rt 

aW^fco IfiLlMHiGl u c ome t e r (7>f;^£ft) *ffl^T»]jEU 2 
0 Omg/dL^Ott£^Lr2@*Lfc<i«: ; &«^iL3t Q 

3WB*fi*«MELfc*^ KRN7 0 0 0*tt4 Lrt*T?M\ 3 5flttlc«Lfcl$ 

EU:©*S*frtK KRN7 0 0 01*. NOD^$xfc;fcttS«^®g*8»ffi 
£ (Autoimmune Disease Models, edited by Cohen I. R. & Miller A. Acadeni 
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4 1 

c Press, Inc. (1994), Chapter 9, pp!49) 0 SSot, ELh©tS*ttKRN7 0 

mmUM9 : KRN7 0 0 Qg)Va2 4" h NKTag5ii%{gj(g^ 
It^O^Mfflfflmi 1 0%FCSS3DA IM«**ffllr\ GM-CS 
F (4 0 0U/ml) > I L — 4 (2 0 0U/ml) fcJctfKR N 7 0 0 0 (1 
OOng/ml) £®JD*U 4 U?$%mtZ C £ icj; *K ^ti?SIMS£igS!! L 

fco 

£LT> SB/So-'J >^E£5iS (autologous mixed leukocyte reaction:ilLR ) 
£fTofc G 1 OHEJigSLfc^ IL-2 (5U/ml) fcgsflQU Sbl^ 4 
B61iSS*m\ IBJia<Z>[H|iR*?f ofco *bf-x C©[HliRL/clffiBS*OCD4s 

H8^t"«k9^ Zti^(Dmm^{i, CD4~CD8~CD3 + Va24 
+ V01 1+NKRP1 A + omimZIlt mm (Va2 4 + NKTffflJS<D-»>* 

JtKfcfflISS* I L - 2 (5U/ml) 4JH^T£«U Va2 4 + NKTffl 

IrI UftffiJfll^RWtKII34:GM— C S F + I L 443itfKRN7 0 0 0 1 0 On 
g/m 1, AG L - 5 8 3 {&-Uv9 l->JHz5 5 h\ 0- G a 1 C e r ) * 
S^ttO. 1%DMS0 (fcfh^U) «SAnU 4 BHiS«-*c£i;:.fciK ft 

isi£^iBiS£iB£! l fco -tib oijygii^»^$i]fitifflga & l r a b*s£ u v < 

«HJS«Tofc a 2BlfflfS*^ [ 3 H] (0. 5/iCi/ml) £i8 

SnU 8^«:tc»^iK*U »rtlcffiDii2ftfc [ 3 H] 
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